In systems of coupled transport processes the question of the appropriate driving potentials is a point of discussion. In this article, three different approaches to derive models for transport currents are systematically compared. According to a general linear approach, an arbitrary full set of independent state variables and material properties is sufficient to describe any transport current. This approach is derived here from a symmetry principle. Thermodynamic and micromechanical approaches are more complex and even less general, but they allow additional statements about the transport coefficients and they reduce the number of transport processes. In the thermodynamic approach the additional information stems from the calculation of the entropy production rate; the micromechanical approach involves a microphysical model of the considered porous system. As a practical example, the three derivation schemes are applied to the often-encountered case of non-hysteretic heat and moisture transport in homogeneous building materials. It is shown, how the general state variables of a porous system are reduced to only two. Then from the general linear approach it can be seen, that all equations for the moisture transport current using a main driving potential (e.g. moisture content, vapour pressure, chemical potential) and an independent secondary driving potential (e.g. temperature, liquid pressure) are equivalent, without recurrence to the thermodynamic or micromechanical approach. However, the transport coefficients are arbitrary phenomenological functions depending on the two state variables. Based on a literature survey it is shown, which additional statements can be made in the thermodynamic and in the micromechanical approach. The latter yields the pressure-driven model (vapour and liquid pressure as the two driving potentials). Finally it is shown, what is to be expected, if in more complex systems the number of state variables increases.
Introduction

General Introduction
Transport processes in porous building materials have always been the subject of intensive investigations, since it is of fundamental importance to improve the energetic and hygric behaviour of building constructions, in order to ensure a comfortable indoor climate, to save energy and to avoid damages induced by moisture, salt efflorescence and freezing.
Different models for the coupled heat, air, moisture and salt transport have been developed and incorporated into various software programs used in the field of porous building materials and in the closely related field of wetting and drying of soils. Regarding the heat and moisture transport in building materials there are WUFI, based on Kuenzel (1994) The history of models for the mass currents starting with the famous Darcy Model (Darcy 1856) has been reviewed by Lage (Ingham 1998). The models for saturated and unsaturated moisture transport as well as coupled heat and moisture transport have been further investigated e.g. by Whitaker (1986a), Hassanizadeh (1990) , Gray (1991) , and Grunewald (1997).
To a major part, the complexity of a system can be characterised by its independent state variables. In the introductory part of the article, it will be shown schematically, which state Variables arise in a complex multi-phase and multi-domain porous system and under which assumptions these can be reduced step by step to arrive at the case of two variables only (energy and mass content), which describe the simple, but commonly described case of nonhysteretic heat and moisture transport in homogeneous materials. Our study will begin with an introductory overview of models for the moisture current describing this situation.
In the main part of the article, first a general linear approach will be derived, which will be applied to the example models subsequently. In the following, the properties of more complex derivation schemes found in literature, the thermodynamic and the micromechanical approach, will be reviewed. This will be done also first in general, then applied to the example case. The additional information content given by these approaches will be determined. Finally, the generalisation to systems with more than two state variables will be discussed.
Models for Moisture Currents in the Non-hysteretic Heat and Moisture Transport
The moisture current j M w+v penetrating a porous building material is in linear approximation given by a sum of products of conductivities and gradients:
M w and M v are liquid water mass and water vapour mass, respectively which combine to the total moisture mass given by M w + M v ≡ M w+v .
